HIWRAP observations from the HS3 campaign: Comparing retrieval techniques
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» Calculates two components (U, , Uy) in each a plane

» Third component U retrieved by integrating
anelastic mass continuity equation
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> Minimizes cost function that includes differences between
observations and solution

» Applies anelastic mass continuity and surface boundary conditio:
» Includes Laplacian function as filter for real data
» Additional boundary condition* at nadir: U, = U
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Wind components at nadir (m/s)
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Wind components at y=180 km
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Wind components for
Coplane Analysis in
cylindrical
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CONCLUSIONS

» Both dual-Doppler methods performed well in retrieving the simulated wind field.

» In the simulation, the coplane analysis had slightly lower cross-track velocity errors, while the global
optimization analysis had slightly lower along-track velocity errors.

» Both schemes performed similarly well with vertical velocity retrieval.

» For the HS3 data, both schemes retrieved similar wind fields at nadir, indicating the robustness of the
observation patterns.

» Away from nadir, retrievals generally agree above 4km, but deviate below this level in the unobserved
u-theta wind component.

» Global optimization provides a solution that is consistent with the radar measurements including
measurement errors that are spread across the wind components.

» The coplane analysis solution remains consistent with observations for the observed wind components,
while the unobserved component highlights where non-physical observations occur.



